An active supercomplex of NADPH dehydrogenase mediated cyclic electron flow around Photosystem I from the panicle chloroplast of Oryza sativa.
Chloroplast NAD(P)H dehydrogenase-like complex (NDH) plays a crucial role in the protection of plants against oxidative stress. In higher plants, NDH interacts with Photosystem I (PSI) to form an NDH-PSI supercomplex. However, the chloroplast supercomplex with NADPH oxidation activity remains to be identified. Here, we reported the identification of a supercomplex of NDH with NADPH-nitroblue tetrazolium oxidoreductase activity in the chloroplast of rice panicle. The active supercomplex from the panicle chloroplast contained higher amounts of the NDH subunits (NdhH, NdhK, and NdhA) than that from the flag leaf chloroplast. The highly active supercomplex might underlie the high activity of the NADPH-dependent NDH pathway and the larger proton gradient across thylakoid membranes via cyclic electron flow around PSI, as well as the higher maximal photochemical efficiency of Photosystem II at the flowering to grain-filling stage. The supercomplex is suggested to be essential for the high efficiency of photosynthesis and play a protective role in the grain formation in rice plant.